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Tbe piesent invention relates to An appaiatus fer discfete distribntion of 
granules, such as seed, fertiliser or tiie like campiising a path fcmiing device 
loving an inlet ad^ed to be associated with a granule container of tm 
agricultuial machine, and an outlet adapted to be assodaled wi& a coulter of 
the agrioiltural machine. 

The invention also iriates to an agrienhnral m<^»hj w ^ r-ffiffprigi^g g gnmittLCT 
container &t granules, sudi as seed, fertiliser or Hie like» a cooltar fixr placing 
granides at a pxedetmnined dq!»ft in die seal, conpc^ng sudi an ^ppo^^ 
distrilniluMi of granules, said t^^aratus lor distribution <tf gnnnitt being 
associated widi the container and widi the coulter. 



Such a device tea distributing granules and such an agricultuxal tnarhi>» js 
known fionoi SU.A-106 473. EP-A-0 350 634, EP-A-0 583 571 andDE-C-196 
36 787, respectively. The devices described in these docnmeots suffer fitun &e 
disadvantage that fte respective granules are not distributed evenly in the soiL 

For as long nmn has been producing sowing maduneiy, diere has alw^ been 
aneed to inqnovedie distribution of die seeds in the seed rows. Known 
mechanical and pneumatic systems give an uneven disUibuticm of the i^nnules 
in a fiuTow in the soil worked by a seed coulter or a fertiliser coulter. The 
granules tend to collect near to each other or to be set too &r sipaxt fixun each 
otho'. Maize arid soya among olher n«q|)s are seaisitive to uiieven distiibutiOT, 
for which reason precision sowing machines, -winch are sxp&mve and slow, 
are used far such oops. 
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SUMMARY OF THE INVENTION 

HuYUciraj'sn Kcisrjn 

One otgect of the pxesent invemtioii is to obtain suibstantiaUy &e same growth 
conditions in fiie fonn of light, water and mitrttum for tlus plants. Tliis has been 

at tte outset, wherein said path is defined by at least one vndl exle^^ 
eiflier sictes of and along at least a part of die extension of said path. Her^y, 
an even distribution of the granules is adhieved. 

10 DRAWING SUMMARY 

The invention will be de^ribed in more detail below with refereaice to the 
aHaclied dxawings, in which: 

19 Figoiel shows an ^paxatos according to die inveatianaiimiged at 8 co^^ 
Figure 2 illustrates an agricultural machine with pneumatic deliveiy i»ovided 
with the apparatus accordiiig to figure 1, 

Figure 3 illustrates an agricul^nal machme with mechanical deliveiy provided 
with d» ai^iaratus shown in figure 1, 

20 Figure 4 is a partial enlargement oftheagiicultuxsd machine diown in 
2, 

Figures Sa- Sd is a ade view of a first embodiittent of liie device. 
JRgunes 6a~ 6d illttstrate a second embodimeDt <rf'tibe inventioii. 
Figures 7 illustrates a third onbodiment of the inventi(m» 
25 Figures Sa - 8e iUustxate a fourth embodiment of the invoition. 
Figures 9a - 9c illustrate a fififa ^bodiment of the invention. 
Figures 10a - lOf illustrate sixth to eleventh embodhnente of the invenfion. 
Figures 11a -11c illustrate twelfth to fourteenth embodiments of the 
invention, 

30 Figure 12 Illustrates fifteenth to nineteendi enibodhneiKtB of the invention. 
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Figure 13 illustrates a twendedi embodiiDeiit of the inventUm, 
Figure 14 illosttates a twenty-first embodimeiit of the inveatioii, 
Hgiae ISa— 15b iUostrates a twem^-second embodimsat of due invoition. 
Figure 16 illustrates a tweoty'diird embodiment of ibe invention. 
Figure 17a ' 17b illustrates a twenty-fonilb embodmient of die invention* 
Figure 18 illustrates a twemy-fifib embodimmt of die invention. 
Figure 19 illustrates atwenty-sixdi embodim^ of the invratioD, 
Figure 20 illustrates a twooty-sevendi embodiment of the iaventiosi. 
Figure 21 illustrates a twenty-eiglidi mbodiment of the invention, and 
Figure 22 illustcatra a twenty-ninth mbodimrait of die invention. 

DETAILED DESCRIPTION 

Figure 1 diows an apparatus 2 &r discrete disfetibution of granules 4, sudh as 
seed, fertiliser or the like <tevice, having an inlet 6 and an outlet 7 fix die 
granules 4. The oudet 7 is connected to a coulter S of an agricultural maching 
1 0 (see figure 2) pulled by a tractor 1 1 . The seeds are blown by means of a not 
shown pneumatic source to the a|ipaiatas 2 through tiibings 12 from a 
container 13. 

It should be noted that the apparatus 2 has been shown schematically in figure 
1 . It siiould thus be understood diat the j^panibis 2 msy be anyone of d^ 
bdow desciibed e m bodi mCT te. It should also be undrasmod that die apparatus 
2 m^ be an integrated part of the coulta 8. 

Common for all onbodiments is that the ^parattts 1 isadaptedtobedtiveaby 
a power source, for causing at least a part of die apparatus to rotate and/or to 
vibrate. In die fuse case, die speed of rotatim may be prapofiional to die 
sui^ity of material duough die inlet It may also be proportional to the drive 
speed of die aigricnltural machine 10. 
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In figure 3 tbe gramiles faH down into the £^aiatus 2 by means of aroUer 
ananged in the container 1 3. A ladar 1 5 directed oUiqnely downwaids for 
detectiBig the speed of the agricultural madiine relative to the ground. The 
ladar can of course be aixanged on die tractor 11 instead. En the cab of the 
tractor 1 1 there is provided a control pand 1 6 for controlling &e distributum 
of ^ gianules in the soil, i.e. tbe distance betnveen the granules. A computer 
associated -with the control jKuiel controls the apparatus 2, so that ihs distance 
between the granules is substantially the same, iixespective of die speed of the 
equqmieDt Alternatively, or in addition to this, die speed of die agncultoral 
madbine can be detected by a wheel 17. 

INguro 4 shows the t^iparatus 2 according to a fiost eadmdimert 
coulter. 

In figures Sa - 5c die i^paratus 2 ittustrated in figur 4 is ^own in fiiidier 
detail. A fiusto-conical distributing member 20 b rotatably ananged in a 
housing 22, definiiig together widi the distributing member 20 a space 23. A 
power source 21 in die fbnn of an electric motor is provided. Of course;, die 
power source may instead be pneumatic, hydraulic, etectnmagnetLC or be a 
mechanic transmission. 

Alternatively, the power source may cause the housing and/or the distributing 
moxiberto vibrate. In that case, die firusto-cooical membermay be rotatable. 
However it may alternatively be static relative to foe housing 22. 

The fiusto-conical distributmg member 20 is ananged widi only a small gap ia 
relation to an angled portion 24 of the housing 22. Hie angled portion 24 and 
the periphay of die fiusto-conical distributing mendier 20 fonn togedier a pafo 
25 for separation of gnmules. 
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order to promote separation of granules, Ibe distiilnitmg member 20 may 
be provided 'witii a fiiction enhancing coating, ^whereas, tbs inside sui&ce of 
tiie angled pcntion 24 may be provided witb a fiiction esnh a ti CT ng coating dose 
5 to the inlet 6 but with auction lowering crating dose to die owd 

Altenoative^ or in addition, obstacles are ananged on the inside <tf the housing 
22 e.g. diametrically opposite to die outlet 7. 

In oid^ to keep tihe graniiles 4 in the path 2$, it may be at least partly covered 
10 widi a net 26 or die like. The oudet 7 fiom the space 23 is designed to be 
coupled to the coulto' 8. 

During operation, graniiles are fed throu^ the inl^ 6 to the space 23 . The 

granules 4 are sqmated due to die fiiction betii«en die distributing meodr^ 
IS and die angled poitioa 24. 

As canbes6eninfigureSd,fins27maybeannBngedondiBdistributiiig 
member 20 for quidcer tFan^Kntation in the circum£siential Erection. 

20 The device desoibed above is advantageously used near the ground SQific^ 
(see Figures 1*3). 

As staled above, die rotadmi of tte distributing monbar 20 can be 
proportional to the speed of travd. WtOi an electrical drive, die delivery can 
25 also be stopped and started instantaneously iqpcmliiling/lowe^ 

agricultural madune in or^r to obtain a deariy mariced start of die deMvery 
and in order to prevent loss of dxessed see& on the ground sui&ce where birds 
and animals can eat tbsm. Altsmativdy, a press button on die control pand 16 
can be used for starting and stopping. 
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It has io recent times become common practice to dress llie seeds daring tfie 
sowing or to supply the seeds with a fluid or a powder widi bacterial colture of 
fotiliser. It is desirable to add tbe fluid or powder as dose to Has sur&oe of flie 
ground as possible, since die fluid or powder is oflsa conosive. In Hus way it 
5 is possible to avoid contaminatim of the agcicnIturBl machine. A nozzle 28 fijr 
ddivexing a sur&ce>ti«ating agent forihe matoial, so-called seed dzessing» is 
fer this puipose ananged in the space 23. 

With the proposed device, an agent can easi^ be added without inqiairing the 
10 fimction of the madiine or of tiie device. The agent is preferably added via a 
Qoz^ whidi sprays the ag^ down towards the plate. 

The device can of course be provided wifli sum than one inlet IJk^^ 
can be provided wift more than one outlet 

IS 

It shouU be noted that the housing may be xotated instead of the distriRiuting 
member. Likewise, Ifae housing and the distributing meniba> may be rotated in 
opposite directions or in ifae same ^lectton howevo' with differmt speeds. 

20 Figures ^ to 6c illustrate a second emhodimait of tibe apparatus 2. The 
housiog 22 is fiusto-conically sbiQMd, the inlet 6 enters the bottsiqg 22 at a 
portion of ^ housing havmg a zdatrvely smdl dianwter, wheieas the oufle^ 
is ananged at a portion having a relatively huge diameter. Inside tiie bousioig, 
an upper cooically shaped distributing member 20a and a lower oooieally 

25 sh^eddistributhig member are ananged. 

As shown in figure 6b, the upper and the Iowa distributmg members 20a. 20b 
have a common axis 30 and are commonly driven the motor 21. Hie vsppex 
distributing member 20a has a smaller base diameter than the lower 
30 distributing member 20b. The angled portions 24a and 24b rrapeoiivd^, are 
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ananged dose to the base of the conically shaped distnbudqg membeis 20a 
and 20b, respectively, and define paths 2Sa, 25b, rcspectivdy. Thus, the 
pecqdieral velodty of the distributing member 2(hkielative to Uie angled 
portion 24a will be lower ttm. flie peripheral veloci^ of tibe distributiiig 
5 member 20b Illative to the an^edpoxticn 24b. Tfans, a granule in t^ 
'wiU have a bibber speed than in the pa& 2Sa. Thiis, sqsaration of the gran^ 
is achieved not only by the fiiction of the walls defining tbs paths, but also due 
to increasing speeds. 



10 In figure 6c is shown that equally large conra widiout bottoms may be 
arranged on top of one anotiuar. The angled portion 24a of the housmg, is 
however not directed towards ^ base of tfie Gooe 20a, but towards a poitlon 
closer to the t(9 of the cone, and ifaiis finmmg die paifa 2Sa. Also in this 
granules in the path 25a wiH have a lower speed in die paai2Sa dun in tiie 

15 path 25b. 

In figure 6d is shown a vibration promoting device 2 1 causing die a housing to 
vibrate. Vibration will cause the granules to travel along the pa& 25a to the 
path 25b and tfarou^ die outlet, while bdng separated. 

20 

Figure 7 shows a housuig 22 having dxcnlar cylindrical portions ad^ted to the 
size of different cones 20. The angled portion 24 may thus be substantially 
parallel] to die axis 30. Opemngs 31 are provided for allowing granules to fidl 
fitmi an iqpper cone to a loww cone. The openings are aixanged at an ang^e to 
25 one another in (ffder to aUow the gramdes to travd in each pafli over xiear^&e 
whole length of the padi 25. 

In figure 8a, the first and second disnibuting member 20a, 20b substantiaUy in 
the fonn of cones, axe ananged a^acent to one aaodier. The sectmd cone 20b 
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is anangcd lower tiun ifae first cone 20a. An electric motcnr 21 drives the 
second cone. A gear 32 causes the cone 20a to rotate slower than the ewe 20b. 



In jfigure Sb, die cone 20a lias a sqiarate motor vMx lower rotatioinal speed VI 
5 than the motor 21 of die cone 20b. Alternatively, the cones 20a and 20b are 
drivrai with the same speed, bat 1i» cone 20b is laiger dtan die cone 20a. 

Figuxe 8c illustrates direction of rotation of die cones shown in figure 8a and 
8b, respectively. 

10 

Figures 8d- 8e shows cones of the same size ananged a^acentto one anodier 
atsabstaatiany die same levd. The cones are driven in c^posite diredinis, 
.I»«&rdily wi<]idi£Eer0Dt speeds, Le. the speed of die come 20b is hig^ than 
Ibat of die cone 20a to promote separation of die granules. Of course, the speed 
15 of diemotcnsimybettaesameif cmesofdififerentdiametasareused. 

In figures Sa- 8d, the direction of rotaticm may be die same, hi that case, the 
OTxdet 7 should be moved. 



20 In figure 9a, die housing 22 is dongated and circular c^indricaL Inside the 
housing, first to four distributing members 20a - 20d are ananged along the 
common axis 30. The path 25 is defined by the inside wall of die circular 
(^indrical housing 22 and the cone, i .e. no angled portion is provided A 
pneumadc source drives a propeller connected to an axle 36 coaaial with said 

25 axis 30. Radially ext^ding grooves in the housing allow die granules to &1I 
fiom one cone to die odier. As in die ^bodiment of figures 7a, 7b, die 
grooves 31 are disposed about the circumference of die housii^ Ifaat die 
granules are allowed to tiavd ova: a migor part of the padi 2S. 
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Infigiire9b,the<^>enmg$31 in tfie cones aDowtiie granules to fellfiom one 
cane to the oflier. A giudiiig element is adapted to guide the granules away 
fiom the outlet 7 and to keq) the gramUea sqiaiated by defying liie 
lowest path. 

It should be noted diat in order to even more promote separation of the 
gramiles, the axle 36 and/or the cones may be provided mth a gear 
mecbanisiQ, in order to adneve anincr^ing speedof&e cones in^ £low 
direction. 

In figure 9e« the housing is fiusto^eoniay, die tC9 of vddcih ba^ 
fimning an mlet 6. The padi 24 is thus fonned hy tfie eomu^ 
cones. 



15 Figures 10a - lOf iUustrate possible fonns of the housing 22 and the 
distributing member 20. The ppraiing 3 1 has been omitted fix reasons of 
clarity. Of course, the disUibuting members 20 and the housings shown are 
interchangeable. Of course, die shown housings and disHibtttiog monbecs are 
also applicable in the embodiments shown in figures Sa - 9c. 

20 

In figure lla,tiieniember40isaflexiblexjngofe.g.zabbertDbeazraneedoa 
Ae bottom edge of a coiw. Depending on the siase of die flexible lin^ it tnay 
constitute the whole distributing monber 20. 

25 In figure lib, a standard V-ringanaiiged on a circular cylindrical axle. The V<- 
xing Him constitutes the distributing mraiber 20. 

In figune Uc, bri^^ are affianged nidially at die bottom of the cone to fiU cut 
the gap between the cone and the housing. 



30 
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In figure 12, die housing has a plurality of spherically fiomed portions. Inside 
the housing, distributing members of dififeroit shapes are shown. Of course, 
each ponioa may be a single housing having one (tf the disuibuting membos 
shfifwn in the figure, or in any of the figures Sa- 9& Also in tfiis caseii a ge^ 
mechanism may be provided (c£ figures 9a— 9b). 

Iq figure 13 the housing 22 as wdl as an ajde 42 is dicular cylindrical azid has 
difiereni levels of angled portions 24a - 24 d. The angled portions 24a - 24d 
are also arranged at increasing distances fix>m one another to promote 
sepatxation of the granules. As above, the openings 31 are ananged at different 
ciicumfereiitial positions. The axle 42 may howevo' have an innneasing 
diameter fi»m the top in Older to incroue Ihe speed of file gnmdes in tiie flow 
direction. 

In figure 14, an^edpcntions 24a- 24c poimradiaUy towards file dicular 
cylindrical aide 42. The angled portions have an incxeasing angle lelalive to 
the axle 42, i.e. the padi is nanower the &r0ier down in fiie housing. In the 
bottom of the axle 42, a fiirther distributing member 20 is airaz^ed in the finrn 
of a cone. Of course, liie cone could be reiplaced by a fiutiher angled portion. 
The openings 31 have been omitted far reasons of darit/. 

hifiglSa, the ahehcal angled portion 24 has been anamg^ on the inside of 
file housing. The helical angled portion points towards fiie lotatable axle 42. 
The helical angled portion 24 has A i]itt69siiis pitch in older to promote 
separation of the granules, since their speed will increase due to the increasing 
pitch. The helical portion may however have an inoreasing pitch in 
combination with a housing and/or an axle 42 of an increasing diameter in the 
flow direction. 
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In fig 15b, the moUir drives a bel^wUch in turn diives file hou^^ 
tt^ axle B fixed. I would ahemative^ be possible to turn only fiie angled 
portion 24, wliile keepng other of die housing and die axle orbodi of diem 
stiU 

It should be mted diat in all the above desoibed embodimaits, it is possible to 
turn the housing instead of the axle or distributing memb^ 



In figure 16, a fim portion 22a ofthehousiQg is xotalable,«di«teas a second 
10 portion 22b is fixed. A first distributing member 20a as a conical fop of die 
lower poition 22b, and is dnis fixed. A second distiibiidi^ member 20b is 
conneeted to die first poition 22a, and is cooseqaaidy rotirtable. 

In figure 1 7a, fee distributing member 20 is a rotatable helical member of 
IS increasing pitch and the housing 22 is circular cylindrical. Owing to die 
increasing pitch and/or rotation speed, the separation of die granules is 
.promoted. 

In figure 17b, the housiqg is rotatable and the hdical meodier 22 is fixed. 

20 

It dmidd be noted diat die hdical angled portion diownm figures lSa,lSband 
I7a - 20 may be angled increasingly (cf. figure 14). This may be pofoimed 
step-wise or continuously. 

25 hi figure 1 8 the distributing member 20 is a rotatable helical member and the 
houshig 22 is circular ^lindrical. A g^ is provided between the guide 
mendra: 38, ix4iidi is adiq>ted to gmde die granules anx^ fiom file ondet 7 and 
to keep the granuls sqparated by defining the start ctf die lowest paifa. 
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In figure 19, the distributing member 20 is a helical member of decrcasiag 
pitch and fixedly ccnmected to the is dxcular cylindrical housuig 22. The 
vibrating device 21 causes the housing and die dislributiog member to vibrate 
and dras to cause the granules to be transported along aiid to be sefMunted in 
5 diepath25. 

la figure 20, the distributing member is helical and die housing is pardy 
tabular and partly conical, however truncated^ i.e. the with decreasing cross- 
sectifSL In <»'der to promote sqparation of granule in the conical portion, die 
10 pitch of the helices is increasing more than what is die case e.g. in the 
embodimait of figure 17,i.B.daetoi»area6ingaieaofdiepadi25.. 

It should be noted that the embodiments shown in figures 15a -20 may also be 
passive, i.e. only be influeiKed by gravity. 

15 

In figure 21, a helical tube 50 having a circular cross-section at the inlet 6 and 
a partly V-shaped cross-section at die oudet 7 is tume4 vibrated or solely 
infiuoiced by gravity. The number of turns of the helice may be a part of a 
turn, one turn or many more dian just two. The V-shaped cioss-secdrai 
20 promotes separation of the granules. 

In figure 22» a conical helical tube is showQ, i.e. widi incraash^ diameter in 
die flow directioTL Hie &rdier down a granuln tacvA in die padi 25, die h^glier 
the spee^ separation of die granules is thus promoted. In this embodiment the 
25 tube 50 is shown as having a constant circular cross-sectioiL It may however 
have a V-shs^e for promoting sqpaxadon of die granules, and or an incrrasing 
cross-section in order to prevent doling of die tube Jay granules. 
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The distributing monbers shown above as cones oiay, in onlor to inpr^ 
separalim of the gianules, be sdected sodii that tiie top 
feitber down in the housing tiiey are situated. 

5 It should be noted that the provision of Mction enhancing and/or fiicticn 
lowering ontings and/or obstacle, as discussed in connection widi figures 5a 
- So, is aiqpUcable to all ^ above described embodiments. 



It should also be noted that the provision of a net 26 for keeping the granules 
10 intliepatfa2S,isapph*cabletolheen^odinientsoffigaiesSa-14aadl6. 
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1. An a]q[>aralns fiw discrete distribution of gran^ 

5 fhe lite ci»ni»ising a padifioiming device having an ^ 

associated with a granules cantainer of an agriciiltntal madiine} and an oudet 
(7) ad^ted to be associated with a coulter of the agricultural machine, 
characterised in that said pa& (25) is defined by at least one wall extending 
on either sides of and along at least a part of the exteiKian of said path. 

10 

2. An appanrtos according to claim 1, wherein said i^ift fbnni^ 
coDqprises at least one housing having a circular cross-^^ 
dist ribu ti n g mcnibar having an annular periphoy and a central ascis* wherein 
said distrilwting mento during use has at least partly a downward doping 

15 surftcefitim said central axis lowaids an inside wbU of the hoiisi^ 
said inside wall and said distriimting member fium said path. 



3. An apparatus according to claim 2, wherein eitiier of said housing and said 
distributing member are rotatably aixanged in relation to one anodier. 

4. An appaFatus according to claim 2, wherein both of said housing andsaid 
distributing member are rotatably anai^cd in relation to one ano&er. 

5. An tqipaxatus according to daim 4, wfaoein said houdng and said 
25 distributing member are rotatably arranged in opposite divecticxas. 

6. An iQiparatus according to claim 4, wherein said housing and said 
distributing member are arranged to be rotatable in die same direedmi, 
however widi different speeds. 
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7. Aaqipaiattisaccordmgtodum2,vAeireineitiifirofsaM 

distributb^ meniber are axxai^ged in a fixed relationship, and are adiqited to be 

associated wifii a vibiasioii device. 

5 8. All ^aiatus according to claim 1 -7, wher^ a guide member is anr^^ 
to let^ tbe giaxniles in the path, at least in proximity to die oiidet 

9. An aiq}aratus accoiding to daim 8, wbeiein the guide memiba' covets 
sttbstantiaUy die whole padt 

10 

10. An appanUus acccffdiog to anyone of.daims 2 - 9, iRdi^^ 

suc&ce of dtto^ of or bodi of die ^stributing monber and die honang is made 
of a flexible material. 

15 1 1. An apparatus according to anyone of claims 2 - 10, wherein at least one 
fordier distribnting member is provided downstream die distdbudng member 
and in the same housing. 

12. An ^iparatus according to anyone of the claims 2 > ll^viieidnatleastone 
20 ftiidief distributing monber is ^vMed downstream die dist^ ^ 

and in a sepamte housing. 

13. An ^>paxatus according to daim 11 or 12, wherein said fiudier disfributii^ 
member is ammged such tliat duiii^ use, die padi of said distributing member 

25 and said furdierdistiibudng member are at least paitly in die sanie horizon 

plane. 



14. An apparatus accc«nding to daim 1 1 or 12. iiAeidn sdd fbrdier disfiibv^^ 
mendier is anwged such diat die pafli diereof is in a plane kwer than dial of 

30 said distributing monber. 
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15. An apparatus aca>fdiiig to anyone of daims 11 - 14, \ul^^ 
distributing meinba- and file fui^^ a 
power source in such a that tiiey have sub^antially ^ same speed. 

16. An apparatus according to anyone of claims 11-14, wherein tiie 
distributing member and the further distributing member are assodated with a 
power source in such a w(9 &at the fintber distribntiiig member has a fai^^ 
speed than the distributmg member. 

17. An fl^rparttus accxnding to anyone of claims 2 ~ 7» "f^^ 
distiibuliiig niember is hdicalty sh^d with ocmstant pitc^ 



18. An ai^aratus according to anyone of claims 2-7, wherein said distributing 
15 member is helically shaped with a pitch inoeasing in the (fiiection of flow. 



19. An apparatus accoiding to anjmne of claims 2 - 18, \(diereili said ho^ 
at 



20 20. An apparatus accQiding to anyone of claims 2- 19, v^ieiein said bousing is 
at least partly conical in the direction of flow. 



21. An apparatus according to anyone of claims 2 - 20, viiBrein ^id hoi^g is 
at least partly sph^ical. 

22. An apparatus according to anyone of claims 1-7, wberan said path is 
flumed by a helieal tube. 



30 



23. An qjpamtus according to claim 18, wherdn the helical tnbefiinBS at least 
apartofaccme. 



^>^/20e2 19:09 PLmUB ST0CKH0U1 flB ^ £1560286 NR. 579 

08 59887300 

17 



24. An appaxatus according to anyone of ^ preceding daun^ wtiexein at least 
a pBzt of said wall lu» a fiiction enhancing sor&ce. 

S 25. An ^aralm according to anyone of ^preceding daims,i9^ieidn 
a part of said wall has a fiiction redudng fiur&ce. 

26. An ai^saratus for discrete distribution of gramilra, such as seed, fertiliser or 
the like, conqnising a housing, at least one inlet member of said housing 

1 0 adapts to be associated with a granules eontaino- fiv of an agriculttual 

maddnc, at least one ouUet member of said housing adapted to be associated 
wifli a coulter of die agricultural machine, and a distributing member having 
an anmilar periphery and a cemral 

during use has at paitly a dcnvnward dfq^bog sui&ce fiom said ceni^ 
15 towards an inside wan ofthe housing, characterised In diat at least one 
further distributing memb^ is arranged downstr»m the first distributing 
member. 

27. An apparams according to claim 26, wherdn botih of said first distributing 
20 member are rotatablyanaoged, wherein said second distributing meoteha^ 

higiher peripheral vdodiy that that of the first distributing member. 

28. An q)paFatns according to dakn 26 or 27, whexem said first distributiDg 
manber has a first peripheral drcular cross-se^on and, wfaesnn said second 

25 distributing member has a second peiipheral circular cross>section, said second 
cross-section having a larger diame^ than that of said first cross-section. 



29. An s^iparatus according to claim 26 or 27, ii^erein said first distributing 
membra: has a first perpend drcular cross-section and, wherran said second 
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distnbutiiig member has a 




closs-secttcm bemg substantially ttie same. 

30. Agiicutairal nif>chinft comprising a cofDtainer fiir granules, such as seed, 
5 feitiIiserorllielike,aconlterforpladnggEandes8CapfEedeleimi^ 

the soil, characterised in tiiat it conqnises an apparatus aeoordtng to any of 
the preceding claims, said sqiparatas being associated witii the container and 
widithecoultCT. 
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ABSTRACT Hu^yrj'-^ Kc^ron 

An q;>pazatiis far disoete distributioii of gramilN, such as seed, fertiliser <ff the 
like CQmpiising a path &nniiig device having an inlet (6) adapted to be 
associated with a granules container of an agricultuial machine and an outlet 
(7) adapted to be associated with a coulter of the agncultural machine. In 
5 acconlancewidi the invaition,^dpadi (25) is defined!^ at least (»e wall 
extauUqg on dthw sides of and along at least a pazt of die extansion of said 
patb. 

The imreotion also rehrtes to an agricidtural machuie (10) provided with such 
an apparatus. 

(Fig. 5a) 
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